THIS paper is an atteimpt to elucidate the common causes of recurrent abdominal pain in childhood of more than a transient nature, and consists of an investigation of all cases admitted to the Belfast Hospital for Sick Children during the years 1934, 1935, and 1936, whose The p-eriod elapsing since operation has, of course, varied greatly; the work for this paper was not commenced till near-the end of 1936, and vet includes all cases from the commencement of 1934; but no patienit was re-examined in less time than six months after operation, as it was felt that less than tlis wxould not give a reasonable trial of the treatment adopted.
otitis media, bronclhitis, polionivelitis, andl chorea. It may be argued that measles and whooping-cough are common complaints in this age-group, but in view of evidence of living pathology, later to be submittecl, it is suggested that the frequency of these two cliseases is of more thain passing interest. This is confirmed in a control group of cases admitted for burns and injuries and of a corresponding age distribution, w,here it was found that only forty-nine per cent. had measles and forty-nine per cent. whooping-cough. Of these, thirty-six per cent. had both diseases, and thirty-eight per cent. had neitlher, wthile the remaining twventy-six per cent. was equally divided between either disease. Physicians repeatedly remind us that no two (liseases are more fraught with potential danger to the respiratory system than these, togetlher with lowering of the general resistance, and it is felt that lhere may be some etiological factor in the large numlber of cases of adenitis found, as reporte(d later. B3rennemiiani, (jLioted by Collins, points out the high incidence of respirator) infections associated with appendicitis in children.
Seasonal incidenice has been worked out vith some difficulty, mainly arising from the ambiguity of history and of length of symnptomis, but an attempt has been made to arrive at a fair figure for both the incidence of symptoms and time of operation, and it is thought that this may best be shown by me.ans of Graph A. This shows that there is an increase in the inci(lence of symptoms in the autumn and winter, and diminution in the spring and early summer. The districts of origin of the patients has also been investigated in an attempt to discover any special area prone to supply an excess of material. This shows the majority to be well under two years, and actually gives an average of 9.17 months.
A great deal of interest anid pleasure has been derived from this investigationi with much opportunity for insight into human nature, and while it is hoped to be shown that the results are verv encouraging, yet mere words and figures can never express the lively appreciation of many parents for the work of the hospital. Such phrases as "never looked behind her,," "has done splendid," "appetite like a horse," may not provide the best English prose, but are certainly very expressive.
The relative instability of households in districts may be gauged from the fact that over thirty had changed address from the time of admission to hospital until being re-examined. This, of course, adds to the difficulty of the follow-up and accounts for the three untraced cases, but lends further interest when it is possible to follow patients to a new address and usually impresses favourably. Visits have been paid to twelve towns and villages throughout Ulster, to Clogher in the west, Larne in the north, and Bessbrook in the south, and in all but one there was a good reception. In this latter case it was thought unusual and irregular to inquire about patients operated upon, and only with some difficulty was the situation explained and the child examined. CLINICAL. In the clinical examination the following points were looked for in the history and objectively :-Pain; nausea ancd vomiting; bowel funiction; teniderness and resistance; tongue; wounid.
Pain is a constaint symptom, being present in all but one case; it is miiainlIy anl intermittent dull to subacute paini felt in the abdomneni in a general way,\varying tlmuch in severity; twenty-six patients (19.5 per cenit.) complained of pain in the right side of the abdomen, only onie of these metntionie(d a start in the umbilical region, settling in the right iliac fossa. There were four patients with a left-sided pain, and four others whose pain commenced after-food: one felt it illost in th-e epigastrium, and another after exercise.
'l'he duration of an attack varies from two to five days, and( the pain may be felt from a few minutes to a few hours in the day, attacks recurring in a two-to four-week cycle.
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The onset of pain after foo(d has in all these cases led to their admission to the medical ward, withl the idea that the stomach or duodenum nwas the site of the pathology, but investigation has demotnstrate(d in every case the causative lesion to be situated elsewhere, andc mainly in the right iliac fossa.
At re-examinatioin of performed in seven cases, two of these still showed resiclue, one slight and the other rather more, while the remaining five showed none. In another group there were eleveen cases wh-ere the stomach was abnormally long in emptying, with residue at four hours, and where the appendix was visualised and also abnormal at twenty-four hours. Here again repeat meals were performed after operation in six cases; four showed Ino residue, one had a slight residue, and in the other case an error was made in the time for X-ray, being at seven hours instead of four hours, so no conclusion can be drawn. This group includes one case where, as well as abnormalities demonstrated in the stomach and appendix, there was heavy scattering of barium in the small intestine.
Taking these two groups together, there are twenty-one patients (42.8 per cent.) demonstrating reflex-pylorospasm andl gastric retention; thirteen have had X-ray examination following operation, with nine (69.2 per cent.) showing no residue; three (23 per cent.) where there is still slight residue, and one indeterminate.
In discussing the nerve supply to the ileum, cecum, and appendix, Lester says that "this is intrinsic and extrinsic. The extrinsic supply comes from the vagus and sympathetic carrying afferent and efferent fibres. The sympathetic fibres pass to the semilunar ganglion, which also connects with the stomach." Reflex pyloro-187 spasm is wvell recognised, and it wouldl appear that, in so far as this condition follows a lesion of the ileum, cacum, or appendix, the mechanism of its production is by this sympathetic nerve supply via the semilunar ganglion. Lester further
states that "where X-ray showed pylorospasm and right lower quadrant abnormality, with or without post-pyloric ulcer, that operation on the right lower quadlraint alone gave complete relief in many cases." A further group consists of those cases where the sole abnormality is found in the small or large intestine, a normal stomach, and the appendix not visualised. There were seven (14.3 per cent.) of these cases, four of which showed intestinal hypermotility, two showed the opposite condition of ileal and right colon stasis, while the last one demonstratedl a spastic colon with some tendierness at the lower end of the cawcum, together with a calcified mesenteric gland. 'I'ogether with these are three further cases where, as well as an abnormality of the gut, the appendix was also considered abnormal. Of these ten cases, seven had repeat meals following operation, and showed that in six cases (83.7 per cent.) the abnormality had disappeared or was much improved, while the remaining one was still the same.
There was one group where the appendix alone was considered pathological, and here were abnormalities of shape, of bore, with varying size of lumen, retention of ftecoliths, prolonged stasis of barium, and local tenderness. For obvious reasons no meals wxere repeated in this group.
The final group consists of six cases (12.25 per cent.) where no abnornmality of any kind was found, andl xvhere again no repeat meals were performed.
Altogether of the forty-nine patients, twenty (40.8 per cenlt.) had repeat meals. This, of course, does not mean that they all had to undergo the complete series of pictures, but only those corresponding to the times of the abnormal pictures of the original investigation. Of these twenty repeat meals, fifteen (75 per cent.) show complete recovery from the previous abnormality, four (20 per cent.) still have the original abnormality in lesser degree, while one is indeterminate.
As ai(ds to (liagnosis, Lcst,r uses the following methods of ra(liology-(1) Barium enema to show right lower quadrant abnormalities. 'I'he advantages of this course are obvious, but he omits to mention other anatomical abnormalities, such as redundant loops of colon. h'l'ese are mentioned by 'Morse and Demmer, and the latter quotes three cases of megasigmoid in children whose symptoms completely disappeared following appendicectomy alone. It is dliflicult to find any writer who uses the barium enema to determine large-bowel stasis in spite of its manifest possibilities of usefulness in this sphere.
(2) Barium meal (a) to include pvlorospasm and deformed duodenal cap. This method is commonly used here as mentioned above, and experienlce shows that appendicectomy alone is often sufficient to relieve all trace of pylorospasm; (b) an appendix angled or kinked is abnormal, also one filled for three dlays. T'his is the standarcl used here,. except that it is usually considered abnormal if there is appendicular retention of barium for twenty-four hours; several cases are, however, shown with retention for forty-eight hours and over. Hornung emphasises the value of X-ray examination of the appendix, and quotes a case where the appendix 188 showe(d filling at twenty-four hours. In the mid(Ile of the shadow was an interruptioni, an(1 this was found at operation to correspond with a stenosis; Hornunig believes that prolonged filling of the appendix is an important sign of chronic appendicitis. (c) "Persistent deformities of the coecum and terminal ileum are also conisidered abnornmal," and this finds acceptance here.
At In thirty-six cases (50 per cent.) the pathology was attributed to kilnks, spiral twists, and hairpin bends of the appendix caused by abnormal peritoneal relations, whether ain uinusual thickeining of the meso-appendix, separate peritoneal bands, or fibrous and vascular adhesions caused by previous attacks. Inl several cases the omentum was adherent to the tip of the appendix. There can be Ino doubt that all these play their part, for it has been found frequently on opening such appendices that the wall and mucous membrane are abnormal, usually at the point of attachment of the appendicular end of such bands.
Hertzler states another axiom, antd says that "the appendix is a part of the gut and(l must behave as suclh," overlooking the two facts-
(1) The gut shows varying formii to suit varying physiological needs.
(2) The appendix is a cul (le sac. Surely on this form of the appendix as a cul de sac depenids the whole basis of appendicular pathology. Lester- Included in this group is one case where, together with the patlhological appendix there was a redundant loop of pelvic colon. This loop was left untouched, all(i the subsequent history justified this procedure, as the patient later had no complaint to offer. Demmer mentions three children with megasigmoid in wvhom chronic appendicitis was found, and after appendicectomy the symptoms of megasigmoid also disappeared. He suggests that chronic appendicitis might be responsible for megasigmoid. Morse says that at birth and in infancy the large intestine and(i especially the sigmoid is relatively longer in proportion to the small intestine than in later life, and attainment of adult relationships is often delayed. This produces redundant colon, wvhich is abnormal, ancd though it is not dilated, is a common cause of constipation. The treatmenit is symptomatic, and must never be operative.
rhere were also three of above cases where the cacum wvas ptosed, descending into the pelvis, but appendicectomy alone was considerecl sufficienit treatment. Two of these patients still complain, an(i it is suggested that possibly some plastic operation on the cacum might be useful in similar cases in the future, to help to overcome the probable phvsiological dysfunction following an abnormal position of the caecum.
IThe next largest group of cases is that where the sole pathology is reported to 192 be mesenteric adenitis, and there are in all twenty-two cases (16.5 per cenlt.); five of these are described as consisting of large masses of glancds, one of Xxhichl shows some dcegree of calcification; in eleven further cases the report is that glands are present, and in the remaining six only a fewv, localised mainly to the right iliac fossa. As may be expected, this group provides the greatest number of poor results, nine of the twenty-two (40.9 per cent.) complaining, and in rather more (lefinite terms thain in the previous group. There is a great cleal of (lisagreeniciit as to the presence and nature of such glands.
Anatotinically.-Quain describes the mesenteric glands as consisting of 1 30 to 150 or more, seldom larger than an almond, most numerous in that part of the mesentery correspondling to the jejunum and largest around the truink of the superior mesenteric artery. Leaf says that "ten or more glancls follow the course .of the ileo-colic artery and its branches." These will then drain the lower six inches of the ileum, the ileo-cacal valve, the cwcum and appendix. Irxvin and Schrager both classify mesenteric glands as occurring in three groups
(1) close to the mesenteric attaclhmient, Short findls great difficulty in providing a differential diagnosis between appendicitis andl adlenitis, a(lvises appendicectonmy and then removal of enlarged glands if found. He explains the pain of adenitis on the grounds that the splanchnic nervefibres of the mesentery traverse the lymphatic glands, that a peristaltic wave pulls upon the subjacent mesentery and the gland betweeni its leaves and irritates the nerve-fibres passing through it; when the wave passes the pain ceases. This rather provides a condemnation of his plail to remove the glands, as he must then interfere with the autonomic fibres, and then again his explanation would indlicate that pain was felt with each peristaltic wave, which is not the usual experience.
A further group of cases is provided by a combination of the twx\o foregoing, namely, where both appenidix and glands are considered pathological, and of these there are thirteen, six of which would suggest greater disease in the appendix than in the glan(is, and seven with the gland(ls more affected than the appendix.
Dealing B3efore the results are analysed, it slhoul(d be poinitedl out that three of the four untrace(I cases belong, to this group; two of thesc had removed to I1eXV (listricts and(i could niot be traced there, and the other one died, as alr-ea(ly explailled. Altogether ther-e were onlyl three patienlts with any complainits, that is, 18.75 per cenit. of the group, or 2?3 per cenit. of those traced, and this compares favourably withi the larger group \\here the appendix alonie was pathological. It is unlortunate that this group should be so muclh smn-tller thani tlle others and that in it there shoul(d be sueCh a large proportion untrace(l. In the three cases where the appendix was involved wvith the cecuni, the results were excellent, and if these cases are combine(d in the former group, better figures are obtained.
All of these ninieteein patients were giv-eni normal serum both before anld after operation, in an attempt to neutralise the toxins and sepsis associated with abnormal putrefaction in the ptose(l c.ecum.
Referenices in the literature to this type of case are rather rare. Lester says that kinlks and adhesionis of the appendlix are generallv recognised, and that aclhesionis both congenital andl acquired also affect the catcum and terminial ileum, limitinig mobility. Symptoms are doubtless reflex, impulses passinig to synmpathetic ganiglia initerfering with nornmal peristalsis, causing stagnationi of intestinial coIntents and( conistipationi, togethler with right lower quadrant pain. He explailns the pain as clue to peristalsis or c*ecal dlistensioni causinig peritoneal irritation by the pull of peritonieal hands; on examination, there is tenderniess anid gurgling,. Ihis explanation of the fiindinlgs seems reasonable enough, but there appears to be a simiipler one and probably of eclual merit, that is, the mechanical factor. A ptosed c^ecuni hias greater diffcultv in securing efficient enmptying, with resulting stasis of intestinal contents, speciallv so if there are in adclition anchoring peritoneal bands.
De 'Martel ancl Antoine describe the normal caecum as having a lateral mobility of about two centimetres, and quot,e Wilms as stating the criterion of a mobile cavcum to be one whose displacemeint in both directions reaches and exceeds nine to ten centimetres. Thex' further state that the mobility of the cecum increases pathologically when the lenigth of the ccecum is increased. It is this abnormal mobilityv which allows it to become displaced, painful symptoms resulting, caused apparenltly by mechanical ftecal stasis in the cwcum, with abnormal fermentation, delay of c-ecal evacuation, and then cecal clistension and dilatation. I'ain may be only mildl, as a feeling of weight due to the effort of the organ to empty itself, or becoming more serious as "cawco-colics" or acute paroxysms due to kinks or torsion of the caecum. In the presence of severe, frequently recurring attacks, De Martel has performed an ileo-sigmoidostomv with good result, leaving the right colectomy for a future occasion, should the need arise.
Irrespective of their intensity, the painful manifestations merely denote a hincdrance to the passage of faeces and gas in the cecum and right colon, and as well as the mobile cecum as a cause, these symptoms result from adhesions, congenital or acquired, which fix an(i capture the ptosed caecum in the pelvis and hinder its contractions. The caecum in this latter state is a sac more voluminous than usual and inert, having its dimensions increased in all directions, it is barely moveable, undergoing a change of form instead of showing the usual active peristalsis. In this case tenderness on palpation is probably due to an inhibited tendency to displacement of this fixed ptosed cawco-colon. In such a caecum there must obviously be considerable delay in evacuation in the ascending colon, and this may be accompanied by a certain degree of ileal stasis, with associated minor digestive disorders of a reflex nature. 197
This condition of the caecum may be due to perivisceritis of the lower quadrant, as a stage following that of the ptosed fixed coecum. Lesions of the appendix are very important in its causation, also pre-and retro-cwcal adenitis and tuberculous peritonitis.
In discussing chronic appendicitis in children, \Valkling mentions both a mobile caecum and congenital kinking of the caecum as differential diagnosis.
Lester lays emphasis on the treatment of these cases, advising thorough freeing of the gut by division of membranes and bands, and mentions that these occur in two types:-(1) Outside the gut, and avascular; (2) Inside the gut, and vascular. Speaking of the treatment of the latter variety, he says it is essential that the raw surfaces produced on division of these bands should be covered by free omental grafts, to prevent their re-formation. This view should find ready acceptance.
It should be obvious that such anatomical irregularities and abnormalities will lead to intestinal stasis with considerable degree of auto-intoxication. Rose and Carless lay down the symptoms arising from intestinal stasis as threefold:
(1) 'Mechanical, following distension of stomach, duodenum, or ile.um, with special emphasis on prolapse of the colon into the pelvis-this becomes filled with liquid faecal material which cannot be evacuated. (2) Inflammatory, such as gastric and duodenal ulceration, colitis, appendicitis, etc.
(3) Toxic, from absorption following putrefactive changes in the gut contents. The resistance of the individual to bacterial invasion is also lowered, and various infective diseases may supervene.
In treatment they recommend conservative methods for early and mild cases, relving on abdominal massage and remedial exercises to improve the tone of the abdominal wall, with purgatives and diet to increase the motor-power of the colon. In more severe cases and where there is definite obstruction produced by abnormal peritoneal bands, they recommend caecoplication or even hemicolectomy. In these more severe cases "the cecum and part of the ascending colon may hang down into the pelvis, and be literally transformed into a cesspool filled with putrid faecal material, the gut walls are often soggy, thickened, and inflamed."
In discussing treatment, De Martel and Antoine also consider it from medical and surgical points of view. They recommend medical treatment for all cases of simple ptosis of the coecum or right colon, together with minor degrees of abnormal mobility. In their opinion, medical treatment should be directed to the regulation of (1) It is wvell recognised that many people discredit the work of the surgeon in hiis diagniosis and treatmenit, claiming that either surgical interference was unjustified or that the good results claimed were due to the psychological effect of the operation. Surely the surgeon is in a much better position to judge as to the criterion of living pathology and should be trustecl to give his honest opinion as to wxrhether anything definite be present or not. It is admitted to be a matter of common experience among surgeons that man adults have great faith in an "operation," but childrein are usually honest wlven they have a pain which recurs frequently, and e qually honlest when the) have none, whether this be post-operative or in a symptom-free intervral. This objection of the psychological effect of the operation should theni be invalid, except in the case w,here no definite livillg pathology is observed at operatioll.
In the presenit series of cases there are nine such (6.7-5 per cenit.) where no living patholog, could be seen, and eight of these have no complaint at re-examination, wlile the remaining oine complainis occasionall) of slight similar symptoms. In three cases the appenclix mucosa shoxvecl redness ancd small peteclhial halmorrhages. ANAESTHESIA. WVith regard to the anaesthetics usecl, it was foulld that these fall inlto t^-o main groups and one subsidiarv I. Avertin used alone and in combiniationi.
1. Etlher used alone and in combination. IlI. Nitrous oxide and oxygen. In the first grotup, where av-ertin was principally used, tliei-e are three subgroups (1) Avertin iused alone.-Here dependence was placed upoIl avertini to provide full surgical anaesthesia, and was useed in thirty-seven cases (27.5 per cent.). This figure includes one patient w-here some quantity of the avertin solution was returned, necessitating slight supplementary anawsthesia with chloroform and ether; also one further patient, whiere a conisiderable quantity of avertin was returned, so much as to render the avertin anlesthesia quite insufficient ; in this case the supplementary anesthetic was nitrous oxide, oxygen and ether; later this patient v-omited.
In the other cases where it was specified, the aniesthesia was described as good in three patients, very good in fourteen patients, and very poor in one; in eight cases there was no vomiting, but in tw-o this was present; in three others, as well as those mentioned above, some of the avertin was returned, but supplementary anaesthesia was not considered necessary. Tw,vo patients moved slightly with the skin incision, and in two others the anesthesia was described as "light," including the one fatal case. Ten cases remain unspecified.
(2) Az4vertin corn bined withi novocain as a field block.-This method was adopted in sixty-two cases, and was successful except in ten cases, five of which needed supplementary anoesthesia with ether and five others where nitrous oxide and oxygen and ether was used. Taking the total cases together, the anaesthetic was described as "good" in one case, and "very good" in forty-one cases; in seven cases there was some voomiting, but in sixteen cases it was stated specifically that none occurred. Avertin was returned in varying quantity in seven cases, and in five cases the character of the anwsthesia was not specified.
(3) Avertin combined with ether by inhalation.-This is a smaller group, consisting of eight cases, including one where oxygen was administered. Of these, the anwesthesia was described as very good in one case, but in four cases it was unspecified; no patient was reported as vomiting, but in two there was some return of the avertin.
Taking the whole group together, it is seen that avertin was the main anasthetic in one hundred and seven cases (80.25 per cent.). These patients as a rule had premedication of morphia and atropine or hyoscine according to the table drawn up by Boyd. It is difficult to draw comparisons between the different groups, because of the varying details specified. The cases requiring supplementary anaxsthesia wete usually foundl to he those in wlhichi some avertini had beeni returned, subsidiary! causes being whlere premedicationi had been omitted or because of the operation being commenced -ery soonl after admninlistration of the avertin. Again, others needed a little for the skin incision onlv. From both the surgeon's and anwesthetist's point of viewv it may be interesting to notice that the duration of the operationi varied from fifteeni miniutes to sixty-five minutes, with an aaverage of thirty-five miniutes and that the average (lurationi of awesthesia. was 7.53 hiours, that is, from administration of avertin till the patienit awoke.
In the next maini group, wlhere ethcriwas usedl aloie or in combination, there are twenty-six patients; tlis, of course, inclu(les the eight cases in the last subgroup, and if wve allow for these, there are eiglhteeni cases distributed as follows 
